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ABSTRACT 

PURPOSE: To provide the manufacture of the active matrix type liquid 
crystal display device which excellently protects its internal TFTs against 
static electricity and effective prevents their dielectric breakdown and 
characteristic deterioration. 

CONSTITUTION: A short-circuit line 9 which short-circuits scanning wirings 
2 and signal wirings 4 is arranged on the edge part of one glass substrate 
1. Liquid crystal is charged between an array substrate 10 and an opposite 
substrate and then the peripheral edge part of the glass substrate is cut 
into a specific product shape so that the short circuit line 9 is left. 
Then driving ICs 11 are mounted on the edge parts of the glass substrate 1 
and after the scanning wirings 2 and signal wirings 4 are connected to the 
driving ICs 11, the connection places of the short-circuit line 9, and the 
scanning wirings 2 and signal wirings 4 are disconnected. 
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h*hfii*©*sh] 

Ih7>yX^&8ILT71/^iS«Sn, ft* 

©#7*s«±c*a«ffit»iSbfc»flSfi)WBi*3 

ft. 7 W»ffi£ftfrS«0±ffilCffifaBi£^f!£U Rl 

fiWK«ft6itAUT)Q:*7^T'f 7v h 'J «t*?7mtL 

StIf2-^©^57.*«©i^g|5±lCiiIfB^«S2^<!:BtIsE« 
*e»£«fi**-tf*fi*«**BKS*i. MIST Ki 

*W0«Ti:i*4M*£Ta7^7 l <f 7vMJy0;*a! 
i£!,3t*i!EB©g!jfi:£i£. 
[»*S2] -3EFO*7XSfi±t*aEE«tfi#E 
©a*-? HJy^xttKERSft. =&E«o35SfiMlc» 
Rh7>S?X*£ttttLT7U^aStR#»»iESft. ft* 

ft, 7KIfii»ffi»ill:E«»)iL. m 

«IBK*ft£itALT&4727 7^ 7v f- 'J y *xg»t 

M&-Ji<D$7 X*«©»SB± C&itSESi ££fl*f E 

RftSfflffn H F l"f 

* h* W ><BBM*&n 7X*K©*»fc»t>TER 

U K«»fl*|*h?>5>**©#y-h«I*«l83 

h«tMB*K:»7;u&*©iWfc»oTER 

[B9I©»«&«iS] 

[0 0 0 1] 

[K*±©Mffl»»] *«Wtt. IIh7>yX^ (ft 
TTFTtH»T*) SfcWWSfcRRl/TX'f 

«ft*»i!tll©Bia*J*i:H-r*. 

[0 0 0 2] 

[fi£*©805] ;i©fi©7£x^:/v MJ y^T^ifcil 
£*&Rli, »*6«Jtctt, -#©;tf7*S*±C£3E 
ISiffi^EliatvhOy^XtfKEKSft, ^-ft<B>©£ 
SSttRfcT FTfttfiH*««SR»tT7WS*!a*»J3c 
3 ft. ft3Sr©»7XS«±fc*a«aS»J«bfc»l«il3l 
«*»»JsSSft. 7U-rS«tW(S]»*©±ffi(cE(SlM* 
JBfKU IB|Bti5t»T¥ftfcB0^*>*fc7U-fSSi 



[0003] co.t'jfcttsasgBoBaieTtt, . 

-RK, fia$A©£3fc #*#©*»©*». ftl* 

EfiR^7e>^fcS&£fc«J:t>T. £<©fc«afl»38 

£Ts. *aa^iifcrt»sft*TFTtt^©a©» 
«aic»L*«fca<. #c£«©iMMw***uit© 

«#;£*E«*«*E«fcB]toSft*:»£. &£«E 
IM>ffl*EllW<reiK«EJ&»«&U *CKtt«Sft& 
TFTrt«Tlfi#««*»«4L.- TFT©^ttitg|5^6tj 

[0 0 0 4] *HT\ «*Ttt» 
K. S*©M*»±fcfil»«ftBttU *©*S«&&»C:£ 
T©S*E«£«*E«e«ttU Elftil©5tr>y'jB 

a»a£c»4-r*»««*ffliMa*aLTiiKt! tf 

T Srfiiflir * <fc 5 K UT 

[0 0 0 5] LfrU £©J:5&7M , MR©i*ai* 
t, £&E*£fi*BtteJlttlftlc8MELfcttttTl;l:. 

«aia*fc*w-*TFtttif©»ri»s/3-Mft*, y 

tt7U-fS*St»(SHS**IS0^T*ft«ri#AUT« 
ffi/t*;H&»]*L£ft, &££E*£ffi#Ett£4EI6tt 

[0 0 0 6] n©&», #£3SB«2:ffi9E«&fiKIS 

^5Wo«L3t», mmm i ct#*aEE*ifi#E* 
fc»ttrssT©B, TFTtt»*ftj^&««aftan 
ttatfco'. n©Hi©«aie»fri;:iJtt5«fi©a»is 

i^ftTF T©«ft»a«^.i*tt*ftai«fr*Ha3j«* 

[0 0 0 7] 

*«a/t*;n»i©TFT©Wt*ft^»J6»«1i*KFJhr 
SfcdlC, fif^Ttt, 7H , ««©±iBftlftlMlCJ:0. 
'«BUTTFTft«af*tt« «MHB6 4-3 2 2 3 

'4*a*> . 7W£k©flflwe*g«fl*ERu 

■€-©«JH««K»«ft©«***»*«fc5.fcUT, rtffiH 
©TFT££!ST3&»i (4*MIB6 4-5 9 3-2 0*£ 
ft. #P8BS6 4 - 5 9 3 2 1 ft£&a©»ttft 
»«*««|EaftTV»«. 

[0 0 0 8] L*>U £ft£ftft©8tffilCi5Vvr'b, T 
■ FT©«MMtt>&©««K*tt»T. *»f* 

[0009] ±E©«a*#*-r«fc»fctt 

£ftfc<b©T. rtBSftfcTFT£»*»j&>'5J*fffc« 
«U *©lftft««^*tt*<kft«S*«fcK±L»*7 
y?HJ y*;tgtta&a;&R©8&#&£J§ft 

[0 0 10] 
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«a#fttt» -#©#7X8«±fC£3tEi£!,»:<t*IE8l 
#y h u yf^«fcEK*n. &E&©£Mftfilc$li 

ft. 7Wara£»fl*S©JtlfifcEfillt*»J*U M 
■teJSHTWrCftS 0 £to-&fc7 K £«£#Gl»KH 

ctta*»AUT!4*7i'7 t -f b 'J 7 

S8B©»ii3SFttfi:*^T. -^©#7XSffi©&gLk 
ft. 7U'fS*t»l*>lS«IBIC«ftSI#Aly3t«. 13? 
T«J«U #7*S«©«l$±l~fflt!jffl£«lE]S§£SI& 
ft. fi*«t3£*E«R^fll^B«tOttlll«Br*«0 

loon] m=.%wa®mi3mt. -nv>ti77,&®. 
±c^sE^t(t^E«* i -7 mj ? *xttfcE»**u 

Lfc#faS«&P£2ft. 7l"fS«i*HS]*fi©±H 

7l/**Ki»fflaMRWCttfiS»ALTfc*7*x<f 

a©#5X*K©l*aU:fc*£aE«i*«*E«K» 
*l,T#ft©««B*l*h5>5>X*fcE«U £§Iffl 
MIR h 7 >*J7>9<D& h* H" >«SS£$gJgStt£ H K 
>filM^;»7a*«©IIWfc»r>TE«U 

*S;if7X««©>HN::»:3TERU *©«©S!igl 
fit. FW >fi*MIS»«ib, y-hfi!Hlfc-«« 

[0 0 12] 

[{WB-»MU fB-»9!©JB»3!rtt-ett» 

a»Afc£©ia«K &#<■©«. ^7xa«©ra^aj 
*«a»«K«»f-J"*iaa:^ft*trftj63tE»t#flt 

*E«#Bl«BIClC«ifc£ftft*T. £jfe*EISi:6 
«*E*ttfilM6«:J:t)fil6*n*. £©£», tiC 

«ttsnfc#TFT©y-x«aatfy- hmsfctsis 

ffl^E«KffiAS*l*:»^Tfc, TFTfflV-Xfit 
y- h*«Mfc**ffi* I 2i»a>'& H £ttfc< . J: 

oTawsti^-r^y-x ■ y- bmoummimmz 

[0 0 13] #5X*«©**±fcBI«S I 

*8UT**E«atffll*E«Ktt«bfc», @*s^t 

£«E«fttf«9E«£©tttttfis*»9iir&». a 

*©.fc3fc. £Jft«££&EttRtfft*Ea#«8DJI3 



ffl I C#j£«E*£«*E«fca«3tt*ST©E«a« 

4. 

[0 0 14] Sg-36«©tti*ttTtt. 7U-fS«©« 
filSt. 3tf7XSfi©»«±fcft3tSEE«tftffl#E 

«SfflSiJ« h 7 > yx*©* f u-r >mm*®.&z^z> 

FU-f>fi»Bt*7^a«©*ai:»oTE»L. « 
bfilM»*#?***©*«fcraoTE*rt-*. *L 

[0 0 15] C©fc»v ft££Ba£&ft9Eat2. sa 
iSl8+. «««TFTt FU-f>fi*«&^b 

-h*aa*fi»sft"CH«tt£&*fc». a*gfc«fca 

«#3&»«j£3SEE«^fl^E»fcttASnfc*ftTfe. T 

f t © v - xms a v- v mmrs \z&n&tffrfr s z. t 

IH©lftllltt«*K:««Sn*.- 

[0 0 16] 

[gttff] UAT. -*»W©*lt««H]BKaS^^T«ifl 

r*. 

[0 0 17] ^1-0 31*. ±E£-£91©$aM£?i* 
U Hltt7f5r-f ^vhUyfXffl«ft«*3S«©« 
j|l|l;*tt57WSfil 0©ai&¥HH£*LTl> 

•5. 

[0018] 7Kiisi osaa-r*»&. # 

1 ±C*ft©j£ttE»2 £-Jg©fiaiH£iH>T 
¥frfc»fiM"*i*fc» £&©TFT5£EBTS£* 
OfifilC. *©y-h«tt3*ftjfiacE»2fc»«UT 

c©^i£E^2Rt;y-h«6i3«. 

[0 0 19] COt*. #77.g«©&8B. fl*. 

(fH 1 ©±Sffl££*»K. L¥tt©fiaa9#f nA 
#©*JB*fflv»T»*Sn. liteftiiSESI82©£«a 

[0 0 2 0] #TFT5©y-hm@3±lcy- 

[0 0 2 1] y- h*6igkK©±(C. I TO§®^ 

7^5 = »>A*©4JI*fflV»T. ^»©<I^E^4&W 
E**E«2 t*SET*3ErWK-«nHt*^T¥ff fc 
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F T 5 7 £ *IE«i4 fCft»LTJ&Ji£ 

[0 0 2 2] CKDcfc-piCUT. #7*H£ 1 ±IC^SK 
©$i^filCTFT5#Eli£ttT7W»«l OtflJ 

[0 0 2 3]-*. 7U-f*«l 0£»fflLTE«3*l 
3*tfiS« (HS*?) »*. OT©»5^a*±K, IT 

[0 0 2 4] ^-Lt, 0 <h*tj6]»«0*ffi 

©7t:>y£fT5Gg. 3s*>/vow$©jwsfc«kD#« 

v-xtt@ 7 r# y- 3 mnR3*iTH*ft£& 
A£nfc*£T*t>. v-7.««i7 ty- httttsmiwiK 

[0 0 2 5] fcfc. 7K««1 OiWGattfcW 
IC. ^©EfaK£ftft£tfT-/t©HRi£fcV>Tfifc"& 
it. RH (tt«JW) TBAQ 

[0 0 2 6] ^©&. 7WSH 0 Rtf*J|S]S«©;tf 
tt^JSr^tt-S^, 02O«fc9tC, @i[$$9tt 

T. &£3tEEtS 2 t fl^ES? 4 tfffife* 9 fc«fc o T@*& 

J§&Kfc. TFT 5C9V-X«@7S.^y-h«S3tt 

[0 0 2 7] ftfc. ±i§2Tte. &£S£E*ii2££«*tE 
gj!4£. l*©fi*»^fc.fcoTfi*ttl*UTV>5*«. 

#itSEE«2 t««tfc*a»« m<Dm\t.m) t&m 

^E«4C»«bfcffllM» *«t)*U * 

©HfcKl^t*«art"ft«. T F T 5 gftttft* 
Lft*«S. *Offl*«*WfflUTTFT5 0ttlB*** 

[0 0 2 8] ^©ttft**fi«tt. KIWfl 

S«l±fcfi»£gatt*iJfBCOGST*?>. H2t^ 

[0 0 2 9] *ZT\ WMm ICllli. H3lC*Tcfc 



0\Z. ^XSSlOtiB^tT&g&OX^-XI- * 
©&3SjT£s£SEia 2 Rtfffi*tE*§l 4 ©ffifiSS#IC&^ 

1 KOGNDJB^fcftHSft*. ' 

[0 0 3 0] *LT. WIC1 lft*«ELfcft. 0 
3fc*fJ:5K. #ifc*E«2.'#fl»I«4ifilMi 

*. ' ' 

[0 0 3 1] t©<fc5fc. #7*3S«l©R?*±l;:*» 
ffl I C 1 1 **8UT36*E«2Rl«I^EIl4fctt* 
Ufcft. fi»«9ijfeSEE«2Rtf«*ERUfc©tttt 

@/3f£iJD98rffcJ6. fi£*©<k5l::. ^7XS«©^SB 
©«J»t*CfilM6iW«l*sn*<¥CJ:oT. itSEfi 
£fi^E»j8*Htt$ftfc**fcft*J:£*%-<. SSiiX 
84*Kbft?T. TFT5£lMtiS#&$*Wfc«{i 

[0 0 3 2] fiJttft9llCIM9I CI IfflGND 

©*wfc7-^fiM«*nfc»«i8«E«an. ha©»* 

[0 0 3 3] H4tt±EJ8=*W©*lt«T»D, SiB 

^C*tt47U'f»«2 0©«WS J PBE<&^L/TVi-5. 
[0 0 3 4] ;©7KI«2 0£§Ji§Ta<§£. 5fe 
r. ^7XM2 1±K*»©S6*E«2 2*-J6©IB 
H**V»T»l«r*'t*lC. #»©TFT2 5£EST 
<5#*©ttRtK, *©y-hf|®2 3£&j££E*§!2 2 
C«*LT»l«-r4. ^©^*Ei^2 2R^y-h«ffi 

2 3tt. jrDA*©*JH*fflV»T, */ty*y >yjfeR 

[0 0 3 5] EUSfc. ^7X1S2 1 ©gtSB, ffl&tfH 
4©±»»t*t»»K, y-MBtt«2 9**nA5© 
^ITML. »4«)fi!BfflTFT3 0ioy-h«f3 

3^ j e©y-H@*s«i2 9ca«uT»*r*.- -n<s 

©§IfflTFT3 0tt, ^7^*S2.0©±»g5t*ii& 
SPtC^oT. #£jEEIK2 2.RtWBE©fl^E«2 4 
^l&LTE^^n-g). 
[0 0 3 6] #TFT2 5©y-h«S2 3Rtf 

s«sifflT f t 3 o ©y- hnm 3 3 ±ic, y- mm* 

**»JSU,' y- hlfeigtlS©±tCgi41<!: H-KV^M 

[0 0 3 7] ^K, y-h«Hll©±K. I 

Jg*ffl^TBi3R*ffi2'6S, X/1'y^'J>^Rt/*h 

©±»«t*ll«K»oT, h>-f >fi»«3 9*n* 
JR. B*ttfcJ:0»*r*. 
[0 0 3 8] t'J^fX 7;i/5n^A^©^JR 

^fflViT. *R©fl^E»2 4t«»e**E«l2 2tiR 

[0 0 3 9] fit. ^«I©^JB. P«a*ftlC«t0. 
§TFT 2 5fflV-XtS2 7 6#fi^E82 4l:gSg 
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L-Ogfi£U J^FW y%M2 8£ii3tm@2 6 leg 
S^LTJgfSU HWffc. &&SfflTFT3 OWFk-l^ 

icS&SfflTFT 3 O0V-7.«S3 7£&ft*fE8§i2 

[0 0 4 0] «SfflTFT3 0«TFT2 5©Jg 

*itgClcEtt$n-5«SfflTFT3 0«. Ji&gBKEB 
2n5ffiiifflTFT3 0 FSi:L;t«£, 

tf-FffltftttfJ:^. 

[0 0 4 1] ^CD^^ICLT. *7Xffl2 l±lc£g 
E$2 2<hfi*fES!2 4#VMJ v*X«fc»J5JESft. 
-?-n&O^HttBICTFT 2 55&^EMSn, PPStC&g 
fflTFT3 0**ftaKeR3ttT7M , a&K2 <>*»«» 

[0042] 7u-fS*2 oa»±B®J:5fc«jians 

T 3 0 Of- hSffi 3 3 fc*>tM1Ua©«BEa*BllOS 

[0 0 4 3] 7U-f**2 0i»|ftUTE»an 

Sttffl&K (B**r) tt. »J©#5**«±IC, I T 

[0 0 4 4] *UT. 7Kl51S2 0tWlWI«O«ffl 

©7K>**fr3R. $a-fcrW;i^S©*»fc«fci)#« 

[0 0 4 5] L**U 7KIS2 0l:*WS4ifi 
tt2 2i#fa^E»2 4tt, ««fflTFT30tHK 
>SIM83 9*abTa*StlTV»*fca6. *JlfcS»ll 
$nfc§TFT2 5©y-X*S2 7Rtfy-h«&2 
3ttH*tt£ft»K #«StKJ:*«1Kf)fl«#*aEE«2 2 



*fc5E«2 4fcaA£ftfc*£T , b, V-X1S2 7 
[0 0 4 6] -toft.- 7U-TS«2 0«, H»UftV»# 

ft, #7xas*©«»*Hfl»ttKWH-ra»®fta© 

Hjffl I C*»3S«±lc*«S*l#*aEE«2 2Rtf«#E 
182 4fc»«3nsrr, «SffflTFT3 0tt»a««l 

[0 0 4 7] d©;£«>, &££E£l2 2tffi^E®2 4 

)5«FH'>ji««3 9fc«toTfi»anfc«»a. *©. 
«©«ax8Tt>*i«sn. wsie+Kistfsffji* 

t©»ft^aiWMP«tJ:t>T»«ft*»»*Lfc«^lC 

fc, TFT 2 5©y-X€S2 7Rtf^r-F@®2 3 
@|§3ftT, |8|*tt£ftb, TFT2 5i&«St5ut 

[HBB©ffi¥ttR9i] 

[si] is-3Sipi©-*iM!iT*oT. 7i?Tf^h 

VyPZ S«ll**gB ©S W * 7 W ££ 1 

o©«ms¥®0T$>^). 

[02] 8A«ftCttff£ttfcttffi©tU«¥IBB?& 

a; 

[0 3] KWffl I CSjlSbfcttJROtHSTIiiHT*' 

•5.- 

[04] mr^BJ©-HJfi^jT»-pT, 7^7Yh 
U y ir ^a*aaS8«©«i!»fc*tt* 7HS«1 
O©«M&gB#¥S0T&5. 

[«F^©KW3 

1-«5XS«. 2-£«E$. 4-«#E*L 5-T 
FT, 9 10 -7WTSS, ll-Blffll 
C, 2 9-y-hfilM6» 3 0 -ffilfflTF T, 3 9- 
F U-f >£IMft. 
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[Title of the Invention] PRODUCTION METHOD OF ACTIVE 

MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE 

[Abstract] 
[Object] 

To provide a production method of an active matrix type 
liquid crystal display device that can satisfactorily protect 
built-in TFTs from static electric ity and can effectively 
prevent dielectric breakdown of the TFTs and degradation of 
their performance. 
[Constitution] 

A short-circuit line 9 for short-circuiting scanning 
lines 2 and signal lines 4 is arranged on edge portions of one 
of glass substrates 1 . After a liquid crystal is charged between 
an array substrate 10 and an opposing substrate, a peripheral 
portion of the glass substrates is cut into a predetermined 
shape of a product in such a fashion as to leave the short -circuit 
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line 9. Driving ICs 11 are thereafter mounted to edge portions 
of the glass substrate 1, and the scanning lines 2 and the signal 
lines 4 are connected to the driving ICs 11. The connection 
portions of the short-circuit line 9 with the scanning lines 
2 and the signal lines 4 are then cut off. 

[Claims] 
[Claim 1] 

A production method of an active matrix type liquid crystal 
display device including scanning lines and signal lines 
arranged in matrix on one of glass substrates, thin film 
transistors connected to poi nts of intersection of said scanning 
lines and said signal lines to constitute an array substrate, 
an opposing substrate fabricated by forming a common electrode 
on the other of said glass substrates , an orientation f ilm formed 
on an upper surface of each of said array substrate and said 
opposing substrate, and a liquid crystal charged between said 
array substrate and said oppos ing substrate after they are bonded 
to each other in parallel with a spacing between them, said 
production method characterized by comprising the steps of: 

arranging a short-circuit line for short-circuiting said 
scanning lines and said signal lines on edge portions of said 
one glass substrate; 

cutting a peripheral portion of said glass substrates 
into a predetermined shape of a product in such a fashion as 
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to leave said short-circuit line after said liquid crystal is 
charged between said array substrate and said opposing 
substrate; 

mounting driving integrated circuits onto edge portions 
of said glass substrate; 

connecting said scanning lines and said signal lines to 
said driving integrated circuits; and 

cutting off the connection portions of said short -circuit 
line with said scanning lines and said signal lines. 
[Claim 2] 

A production method of an active matrix type liqui d crystal 
display device including scanning lines and signal lines 
arranged in matrix on one of glass substrates, thin film 
transistors connected to points of intersection of said scanning 
lines and said signal lines to constitute an array substrate, 
an opposing substrate fabricated by forming a common electrode 
on the other of said glass substrates , an orientation film formed 
on an upper surface of each of said array substrate and said 
opposing substrate, and a liquid crystal charged between said 
array substrate and said opposing substrate after they are bonded 
to each other in parallel with a spacing between them, said 
production method characterized by comprising the steps of: 

arranging a large number of protective thin film 
transistors on edge portions of said one glass substrate in 
such a fashion as to correspond to said scanning lines and to 
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said signal lines; 

arranging a drain short -circuit line for short-circuiting 
drain electrodes of said protective thin film transistors along 
edge portions of said glass substrate; 

arranging a gate short-circuit line for short-circuiting 
gate electrodes of said protective thin film transistors along 
edge portions of said glass substrate; 

grounding said drain short-circuit line during a 
subsequent production step; and 

applying a predetermined voltage to said gate 
short-circuit line during a subsequent production step to bring 
said protective thin film transistors into a conductive state. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] 

This invention relates to a production method of an active 
matrix type liquid crystal display device for displaying images 
by arranging a thin film transistor (hereinafter abbreviated 
as «TFT") for each pixel and causing it to conduct a switching 
operation. 
[0002] 
[Prior Art] 

The active matrix type liquid crystal display device of 
this kind basically has the following construction. Scanning 
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lines and signal lines are arranged in matrix on one of glass 
substrates and TFTs and pixel electrodes ar e arranged at points 
of intersection of these lines to constitute an array substrate . 
A common electrode is formed on the other Of the glass substrates 
to constitute an opposing substrate. An orientation film is 
formed on an upper surface of each of the array substrate and 
the opposing substrate. The array substrate and the opposing 
substrate are bonded to each other in parallel with spacing 
between them, and a liquid crystal is charged and sealed between 
the array substrate and the opposing electrode. 
[0003] 

In the production process of such a liquid crystal display 
device, large quantities of static electricity develop due to 
air streams inside a production chamber, friction of clothes 
of operators or rubbing treatment of orientation films or the 
like. The TFTs built in the liquid crystal display device are 
extremely susceptible to static electricity of this kind. 
Particularly when large quantities of static electricity 
develop and the charge of this static electricity is applied 
to the scanning lines and to the signal lines, a high voltage 
occurs between each scanning line and each signal line. 
Consequently, dielectric breakdown occurs inside the TFTs 
connected to these lines and performance of the TFTs gets 
deteriorated either partially or wholly. 
[0004] 



5 



To cope with this problem, it has been customary to employ 
the following construction. A short-circuit line is arranged 
on a peripheral portion of an array substrate during its 
production and all of scanning lines and signal lines are 
connected to the short-circuit line so as to let static 
electricity developing at the time of rubbing treatment of an 
orientation film, etc, flow through the short-circuit line and 
to protect the TFTs . 
[0005] 

However, it is not possible to carry out a 
disconnection/ short-circuit test, a probe test, and so forth, 
of the TFTs or the like in the production steps during the 
production of such an array substrate while the scanning line 
and the signal line are kept connected to the short -circuit 
line. Therefore, after the liquid crystal panel is formed by 
bonding the array substrate and the opposing substrate to each 
other and sealing the liquid crystal after the rubbing treatment , 
each scanning line and each signal line are cut off from the 
short-circuit line. 
[0006] 

Consequently, the TFT is left unprotected from static 
electricity until the driving ICs are connected to the scanning 
lines and to the signal lines after these lines are cut off 
from the short-circuit line. When static electricity develops 
due to contact with human bodies and at the time of transportation 
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of the product during the production process in the interim, 
the problems of dielectric breakdown of the TFTs and degradation 
of their performance described above occur. 
[0007] 

[Problems that the Invention is to Solve] 

To prevent degradation of performance of the TFTs and 
their dielectric breakdown inside the liquid crystal panel 
during the production, various counter-measures against static 
electricity such as a technology that covers the entire surface 
of the array substrate with an insulating film ( JP -A-64-32234 ) 
and a technology that arranges a dummy electrode at a peripheral 
edge portion of the array substrate and collects the charge 
of static electricity to the dummy electrode to protect the 
inner TFT ( JP-A-64-59320 and JP-A-64-59321 ) have been proposed 
in the past. 
[0008] 

However, any of these technologies have not been entirely 
satisfactory to sufficiently protect the TFTs from static 
electricity, and the problem of the drop of the production yi eld 
has remained yet unsolved. 
[0009] 

To solve the problems described above, it is an object 
of the invention to provide a production method of an active 
matrix type liquid crystal display device that can 
satisfactorily protect built-in TFTs from static electricity 



7 



and can effectively prevent dielectric breakdown of the TFTs 

and degradation of their performance. 

[0010] 

[Means for Solving the Problems] 

In a production method of an active matrix type liquid 
crystal display device including scanning lines and signal lines 
arranged in matrix on one of glass substrates, thin film 
transistors connected to points of intersection of the scanning 
lines and the signal lines to constitute an array substrate, 
an opposing substrate fabricated by forming a common elec trode 
on the other of the glass substrates, an orientation film formed 
on an upper surf ace of each of the array substrate and the oppos ing 
substrate and a liquid crystal charged between the array 
substrate and the opposing substrate after they are bonded t o 
each other in parallel with a spacing between them, a production 
method according to a first invention comprises the steps of 
arranging a short-circuit line for short-circuiting the 
scanning lines and the signal lines on edge portions of the 
one glass substrate; cutting a peripheral portion of the glass 
substrates into a predetermined shape of a product in such a 
fashion as to leave the short-circuit line after the liquid 
crystal is charged between the array substrate and the opposing 
substrate; mounting driving integrated circuits onto edge 
portions of the glass substrate; connecting the scanning lines 
and the signal lines to the driving integrated circuits; and 
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cutting of f the connection portions of the short -circuit line 

with the scanning lines and the signal lines. 

[0011] 

In a production method of an active matrix type liquid 
crystal display device including scanning lines and signal lines 
arranged in matrix on one of glass substrates, thin film 
transistors connected to points of intersection of the s canning 
lines and the signal lines to constitute an array substrate, 
an opposing substrate fabricated by forming a common electrode 
on the other of the glass substrates , an orientation film formed 
on an upper surface of each of the array substrate and the oppos ing 
substrate and a liquid crystal charged between the array 
substrate and the opposing substrate after they are bonded to 
each other in parallel with a spacing between them, a production 
method according to a second invention comprises the steps of 
arranging a large number of protective thin film transistors 
on edge portions of the one glass substrate in such a fashion 
as to correspond to the scanning lines and the signal lines; 
arranging a drain short-circuit line for short-circuiting drain 
electrodes of the protective thin film transistors along edge 
portions of the glass substrate; arranging a gate short -circuit 
line for short-circuiting gate electrodes of the protective 
thin film transistors along edge portions of the glass substrate; 
grounding the drain short-circuit line during a subsequent 
production step; and applying a predetermined voltage to the 
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gate short-circuit line to bring the protective thin film 

transistors into a conductive state. 

[0012] 

[Mode of Operation and Advantages of the Invention] 

In the production method according to the first invention , 
the short-circuit line short-circuits each scanning line and 
each signal line during the process steps of the active matrix 
type liquid crystal display device such as in the steps of rubbin g 
treatment and sealing of the liquid crystal and in the subsequent 
step of cutting the peripheral edge portion of the glass 
substrates into the shape of the product until each of the 
scanning line and the signal line is connected to the driving 
IC. Therefore, the source electrode and the gate electrode 
of each TFT connected to these lines are short -circuited and 
attain the same potential . Even when the charge resulting from 
static electricity is injected to each of the scanning line 
and the signal line, a high voltage is not applied across the 
source electrode and the gate electrode of the TFT, and an 
insulating layer between the source and the gate that is 
otherwise likely to undergo dielectric breakdown due to static 
electricity can be reliably protected. 
[0013] 

After the driving ICs are mounted to the edge portions 
of the glass substrates and are connected to the scanning lines 
and to the signal lines, the connection portion of the 
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short-circuit line with the scanning line and the signal line 
is cut off. Therefore, the scanning line and the signal line, 
that have been released in the prior art devices when the 
short-circuit line is cut off from the scanning line and the 
signal line, are not released. In other words, the period in 
which the lines are released from cut-off of the short circuit 
line to connection of the driving IC to the scanning line and 
to the signal line does not exist, and the TFTs can be effectively 
protected from static electricity throughout the entire 
production process. 
[0014] 

In the production method according to the second invention, 
a large number of protective thin film transistors are arranged 
on the edge portions of the glass substrate during the production 
process of the array substrate in such a fashion as to correspo nd 
to the scanning lines and to the signal lines, the drain 
short-circuit line for short-circuiting the drain electrodes 
of the protective thin film transistors is arranged along the 
edge portions of the glass substrate, and the gate short -circuit 
line for short-circuiting the gate electrodes of the protective 
thin film transistors is arranged along the edge portions of 
the glass substrate. The drain short -circuit line is grounded 
in the subsequent steps of rubbing treatment and sealing of 
the liquid crystal, and a predetermined voltage is applied to 
the gate short-circuit line to bring the protective thin film 



transistors into the conductive state. 
[0015] 

Therefore, each of the scanning lines and the signal lines 
is always kept grounded through the protective TFT and through 
the drain short-circuit line during the production process, 
and the source electrode and the gate electrode of each TFT 
are short-circuited and attain the same potential. Even when 
the charge of static electricity is injected into ea ch scanning 
line and each signal line, a high voltage is not applied across 
the source electrode and the gate electrode of each TFT, and 
the insulating layer between the source and the gate that is 
otherwise likely to undergo dielectric breakdown due to st atic 
electricity can be reliably protected. 
[0016] 

[Embodiment] 

Preferred embodiments of the invention will be 
hereinafter explained with reference to the accompanying 
drawings. 
[0017] 

Fig. 1 to Fig. 3 show an embodiment according to a first 
invention, wherein Fig. 1 is a schematic plan view of an array 
substrate 10 when an active matrix type liquid crystal display 
device is produced. 
[0018] 

When the array substrate 10 is produced, a large number 
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of scanning lines 2 are first formed on a glass substra te 1 
in parallel with one another with predetermined spacing among 
them. Gate electrodes 3 of a large number of TFTs 5 are connected 
respectively to the scanning lines 2 at positions where the 
TFTs 5 are to be arranged. The scanning line 2 and the gate 
electrode 3 are formed of a metal such as chromium by a method 
such as sputtering and photolithography. 
[0019] 

In this instance, an L-shaped short-circuit line 9 is 
formed of a metal such as chromium at edge portions of the glass 
substrate such as at the upper end portion and at the left edge 
portion in Fig. 1. A left end portion of each scanning line 

2 is connected to this short-circuit line 9. 
[0020] 

Next, a gate insulating film is formed on the gate electrode 

3 of each TFT 5 and an active layer and a doping layer are formed 
in an island form on the gate insulating film. 

[0021] 

Next, a pixel electrode 6 is formed of a metal such as 
ITO on the gate insulating film by a method such as sputtering 
and photolithography. A large number of signal lines 4 of a 
metal such as molybdenum or aluminum are formed in parallel 
with one another and with predetermined spacing among them in 
a direction crossing at a right angle the scanning lines 2. 
A source electrode 7 of each TFT 5 is formed of a similar metal 



and by a similar method and is connected to each signal line 
4. A drain electrode 8 is connected to the pixel electrode 
6. The upper end of each of these signal lines 4 is connected 
to the short-circuit line 9 arranged at the upper edge position 
as shown in Fig, 1. 
[0022] 

The scanning lines 2 and the signal lines 4 are formed 
in matrix on the glass substrate 1 in the manner described above, 
and the TFTs 5 are arranged at their points of intersection 
to complete the array substrate 10 • 
[0023] 

On the other hand, an opposing substrate (not shown in 
the drawings) that is to be so arranged as to oppose the array 
substrate 10 is fabricated when a common electrode of ITO , etc. , 
is formed on another glass substrate. 
[0024] 

An orientation film made of poly amide, or t he like, is 
formed on the surface (inner surface) of each of the array 
substrate 10 and the opposing substrate. After baked, the 
surface of the orientation film is subjected to rubbing treatment . 
Extremely large quantities of static electricity develop due 
to friction of air and pile and so on when this rubbing treatment 
is carried out. Since the short-circuit line 9 short-circuits 
each scanning line 2 and each signal line 4 on the array substrate 
10, however, the source electrode 7 of each TFT 5 and its gate 
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electrode 3 which are connected to these lines are 
short-circuited and attain the same potential • In consequence , 
even when the charge resulting from static electricity is 
injected to each scanning line 2 and each signal line 4, a high 
voltage is not applied between the source electrode 7 and the 
gate electrode 3 , and the insulating layer between the source 
and the gate that is otherwise likely to undergo breakdown due 
to static electricity can be reliably protected. 
[0025] 

Next, the array substrate 10 and the opposing electrode 
are put one upon another in such a fashion as to let the orientation 
films oppose each other and keep a predetermined spacing between 
them. A sealant (adhesive) is applied to the periphery of the 
resulting assembly with the exception of a portion that is to 
operate as an injection port. After the sealant is baked, liquid 
crystal is injected from the injection port between the 
substrates and the injection port is then sealed. 
[0026] 

The peripheral portion of the glass subs trates of the 
array substrate 10 and the opposing substrate is cut off in 
a predetermined dimension into a product shape. In this case, 
the edge portion is cut in such a fashion as to leave the 
short-circuit line 9 on the glass substrate 1 as shown in Fig . 
2. Therefore, the short-circuit state of the scanning line 
2 and the signal line 4 by the short -circuit line 9 is thereafter 



kept as such. Even when static electricity is charged due to 
contact with operators during the production process or due 
to transportation or the like, the source electrode 7 and the 
gate electrode 3 of the TFT 5 are short -circuited and attain 
the same potential with the result that the TFT 5 can be protected 
similarly as described above. 
[0027] 

Incidentally, one short-circuit line 9 short-circuits 
each scanning line 2 and each signal line 4 in the explanation 
given above. However, it is possible to cut off the 
short-circuit line connected to each scanning line 2 ( a vertical 
portion in the drawing) from the short -circuit line connected 
to each signal line 4 (a horizontal portion) and to insert a 
high resistance between them. In this way, it becomes possible 
to test performance of the TFTs 5 by utilizing the short -circuit 
line while the TFTs 5 are protected from static electricity. 
[0028] 

This liquid crystal display device is of a so -called "COG" 
type in which the driving ICs are directly mounted to the glass 
substrate 1 . The spaces for mounting the driving ICs are formed 
at the right edge portion of the glass substrate 1 and i ts lower 
edge portion as shown in Fig. 2. 
[0029] 

Here, the driving ICs 11 are mounted to the spaces of 
the right edge portion of the glass substrate 1 and its lower 
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edge portion as shown in Fig. 3 in such a fashion that each 
terminal is connected to the extension portions of the scanning 
line 2 and the signal line 4. The short-circuit line 9 is 
connected to a GND terminal of the driving IC 11. 
[0030] 

After the driving ICs 11 are mounted, the connection 
portion of each scanning line 2 and each signal line 4 with 
the short-circuit line 9 is cut off by using a laser cutter, 
or the like as shown in Fig. 3 
[0031] 

After the driving ICs 11 are mounted to the edge portions 
of the glass substrate 1 and are connected to the scanning line 
2 and to the signal line 4, the connection portion of the 
short-circuit line 9 with the scanning line 2 and the signal 
line 4 is cut off as described above. In the prior art devices, 
the short-circuit line is cut off and removed simultaneously 
with cutting of the edge portion of the glass substrates , thereby 
releasing the scanning line from the signal line. In the 
invention, however, the scanning line and the signal line are 
not released from each other and the TFTs 5 can be effectively 
protected from static electricity throughout the production 
process as a whole. 
[0032] 

The short-circuit line 9 remains connected to the GND 
terminal of the driving ICs 11 under the product state. 
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Therefore, a conductor line that is grounded to the earth is 
disposed at the edge of the liquid crystal display device and 
is helpful for the protection of the product from static 
electricity. 
[0033] 

Fig . 4 shows an embodiment according to a second embodiment 
of the invention, and is a schematic plan view of an array 
substrate 20 during production, 
[0034] 

To produce this array substrate 20, a large number of 
scanning lines 22 are formed on a glass substrate 21 with 
predetermined spacing among them. Gate electrodes 23 of a large 
number of TFTs 25 are connected respectively to the scanning 
lines 22 at positions at which the TFTs 25 are to be arranged. 
The scanning line 22 and the gate electrode 23 are formed of 
a metal such as chromium by use of a method such as sputtering 
and photolithography. 
[0035] 

At the same time, a gate shot -circuit line 29 is formed 
of a metal such as chromium at edge portions of the glass substrate 
21 such as its upper edge portion and a right edge portion in 
Fig. 4, and a gate electrode 33 of each protective TFT 30 to 
be later described is formed in such a fashion as to b e connected 
to the gate short-circuit line 29. The protective TFTs 30 are 
arranged along the upper edge portion and the right edge portion 
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of the glass substrate 20 in such a fashion as to correspond 
to the scanning lines 22 and to signal lines 24 to be later 
described. 
[0036] 

Next , a gate insulating film is formed on the gate electrode 
23 of each TFT 25 and on the gate electrode 33 of each protective 
TFT 30, and an active layer and a doping layer are formed in 
an island form on the gate insulating film. 
[0037] 

A pixel electrode 26 is formed on the gate insulating 
film by use of a metal such as ITO and a method such as sputtering 
and photolithography and at the same time, a drain short -circuit 
line 39 is formed by use of the same metal and the same method 
along the upper edge portion and the right edge portion of the 
glass substrate 1. 
[0038] 

Next, a large number of signal lines 24 are formed by 
use of a metal such as molybdenum, aluminum , and the same method 
with predetermined spacing among them in a direction crossing 
at a right angle the scanning lines 22. 
[0039] 

A source electrode 27 of each TFT 25 is then formed by 
use of the same metal and the same method and is connected to 
each signal line 24. Each drain electrode 28 is formed and 
connected to the pixel electrode 26 and at the same time, a 



drain electrode 38 of each protective TFT 30 is formed and 
connected to a drain short-circuit line 39. Furthermore, a 
source electrode 37 of each protective TFT 30 is formed and 
connected to each signal line 24. 
[0040] 

Incidentally, because the protective TFT 30 is formed 
on the glass substrate 21 simultaneously with the formation 
of the TFT 25 f the protective TFT 30 arranged at the right edge 
portion in Fig. 4 may be of a staggered type in which its gate 
side and its source/drain side are oppositely formed when the 
protective TFT 30 arranged at the upper edge portion is of an 
inverse staggered type. 
[0041] 

The scanning lines 22 and the signal lines 24 are formed 
on the glass substrate 21 in the matrix fo rm in the manner 
described above, and the TFTs 25 are arranged at the points 
of their intersection. At the same time, the protective TFTs 
30 are formed at the edge portions, thereby completing the array 
substrate 20. 
[0042] 

After the array substrate 20 is produced as described 
above, the drain short-circuit line 39 is grounded as shown 
in Fig. 4. A predetermined voltage is applied from a D. C. 
constant power circuit using a battery, etc, to the gate 
short-circuit line 29. Consequently, an ON operation voltage 
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is applied to the gate electrode 33 of each protective TFT 30 
and each protective TFT 30 becomes thus conductive. 
[0043] 

On the other hand, an opposing substrate (not shown) to 
be so arranged as to oppose the array substrate 20 is completed 
when a common electrode of ITO, etc, is formed on another glass 
substrate. 
[0044] 

An orientation film made of polyimide, or the like, is 
formed on the surface (inner surface) of each of the array 
substrate 20 and the opposing substrate. After baked, the 
surface of the orientation film is subjected to rubbing treatment . 
Extremely large quantities of static electricity develop due 
to friction of air and pile and the like when this rubbing 
treatment is carried out. 
[0045] 

Since each scanning line 22 and each signal line 24 on 
the array substrate 20 are grounded through the protective TFT 
30 and through the drain short-circuit line 39, however, the 
source electrode 27 of each TFT 25 and its gate electrode 23 
attain the same potential . In consequence , even whe n the charge 
resulting from static electricity is injected to each scanning 
line 22 and to each signal line 24 , a high voltage is not applied 
between the source electrode 27 and the gate electrode 23, and 
the insulating layer between the source and the gat e that is 
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otherwise likely to undergo breakdown due to static electricity 

can be reliably protected, 

[0046] 

Next, the array substrate 20 and the unillustrated 
opposing electrode are put one upon another in such a fashion 
as to keep a predetermined spacing between them. A sealant 
( adhesive ) is applied to the periphery of the resulting assembly 
and a liquid crystal is injected. The edge portions of the 
glass substrates are cut off f and the liquid crystal display 
device is thus produced. Driving ICs, not shown, are mounted 
to the substrate and are connected to each scanning line 22 
and to each signal line 24. In the interim, each protective 
TFT 30 is kept conductive. 
[0047] 

Therefore, the short-circuit state of each scanning line 
22 and each signal line 24 by the drain short-circuit line 39 
is kept as such during the subsequent production process. Even 
when static electricity is charged due to contact with operators 
during the production process or due to transportation, the 
source electrode 27 and the gate electrode 23 of the TFT 25 
are short-circuited and attain the same potential with the result 
that the TFT 25 can be protected. 

[Brief Description of the Drawings] 
[Fig. 1] 
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Fig. 1 is a schematic plan view of an array substrate 
10 during a production process of an active matrix type liquid 
crystal display device according to an embodiment of a first 
invention, 
[Fig. 2] 

Fig. 2 is a schematic plan view under a state where the 
array substrate is cut into a shape of a product. 
[Fig. 3] 

Fig. 3 is a schematic plan view showing a state where 
driving ICs are mounted. 
[Fig. 4] 

Fig. 4 is a partial schematic plan view of an array 
substrate 10 during production of an active matrix type liquid 
crystal display device according to an embodiment of a second 
invention. 
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gate short-circuit line 
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